METHOD FOR PROCESSING CHAMFERING OF EYEGLASS LENS AND 
APPARATUS FOR PROCESSING THE SAME . 

BACKGROUND OF THE INVENTION 

Field of the Invention 

. The present inventio;a relates to a method for processing a ch^ 

an eyeglass lens or eyeglass lenses and an apparatus for processing the same, 
which ai« adapted to carry out a chamfering-processing simulation by inputt^^ 

chamTering width and a chamfering range based on a periphery of a lens shape of 
an eyeglass frame, by computing a chamfering trail after the chamfering and an 
edge end after the (Chamfering, and by displaying them. 

The present invention also relates to a method for processing a chamfering 

of an eye^ass lens or eyeglass lenses and an apparatus fo? processing the same, 
which are configured to diamfer an edge surface in such a manner that a 
proportion between a width of a front bottom portion and a width of a back bottom 
portion centered on a mountain of a V shape or a groove is gradually chexigcd, in 

the edge surface of the eyeglass lens on which the V shape or the groove engaging 
with axi eyeglass frame or wire frame such as Nylol (registered trade mark) is 
processed. 

The present invention relates to a method for processing a chamfering of 
an eyeglass or eyeglass lenses and an apparatus for processing the same, which 
ai^ configured to charofer by changing a chamfering width so that a width of a 

front bottom portion, a mdth of a back bottom portion and the chamfering width of 
an edge surface become optimum sizes. 
Description of Related Art 

Conventionally, there are known a lens grinding apparatus in which a 
periphexy of a c««alar un-p«>cessed blank of an eyeglass lens or an un-processed 
lens is ground based on lens shape information ( 6 i. p i )m such a manner that the 



blank is formed into a lens shape of an oycgLass &ame, a rimless frame and a wire 
frame such as NYLOL or the like, and an apparatus for processing a chamfering of 
an edge end of a peripheral edge of an eyeglass lens, after the blank is ground by 
the lens, grinding apparatus, as disclosed in Japanese Patent Laid-Open Nos. H 
10-225853, HlO-225854, HlO-225856, 2001-18154, 2001-18155, 2002-126983 and 
2002^126985. 

Moreover, conventionally, in the chamfering processing of the edge of the 
eyeglass lens, because it is desired to chamfer the edge so that the edge thickness 
is; approxunately constant throughout the minimum width to a middle width, and 
the middle width to the maximum width, the processing for chamfering in which 
the edge has a constant width visibly has been carried out by changing a width of 
the chamfering processing at any radius vector position of the lens shape of the 
eyeglass lens, as disclosed in the aforementioned patent publications. 

Because eyeglasses in which an edge thickness of the eyeglasses attached 
to a frame is not appealing, have been requested to a wearer of the eyeglasses, 
when viewiog the wearer attaching the eyeglasses from front, an apparatus for 
chamfering the edge surface, so that a width of each edge surface of the ri^t and 
left eyeglass lenses after processing sees constantly, is disclosed in Japanese 
Patent Laid-Opcn No, 2001-157957. 

Oii the other hand, in the eyeglass lenses on which V shapes and grooveis 
are processed, an apparatus for processing capable of changing at any radius 
vector position of a lens shape of an eyeglass frame, widths of front^ and back 
bottom portions centered on bottom widths of edge surfaces, namely, widths of the 
front and back bottom portions centered on moimtains of the V shapes and the 
grooves is disclosed in Japanese Patent laid-Open Nos. 2001-212741 and 
H7-186028, and Japanese Patent Publication No. H5-41386. 

However, in the conventional chamfering processing apparatuses, as 



described above, although an ear side of the eyeglass firame, in other worda, the 
chamfering of an edge end of eyeglass lens at a portion of the firame far way firom a 
nose pad (hereinafter, referred to as ear side), is carried out controUably by 
changing a width of chamfering, the processing for chamfering accurately the edge 
end at the side of the nose pad of the eyeglass frame, namely, a portion in the 
vianity of the nose pad (hereinafter, referred to as node side) cannot be carried out 
controUably. 

Therefore, because an edge thickness of the edge end at the nose side of 
each of the chamfered eyeglass lenses remains thick, the wearer feels the 
eyeglasses heavily and cannot wear the eyeglasses comfortably. Moreover, there 
is a case that the edge surfaces of the lenses abut with fittings for holding the nose 
pad, a worker of the eyeglasses carries out addition operations to the eyeglasses by 
hands. There has also raised a demand that a now how of a tecJbnical chamfering 
processing technology which has been carried out by the worker is realized by a 
processing apparatus and a fine processing can be carried out. If the eyeglass 
lens on which the V shape and the groove are formed is chamfered, when the 
width of the back bottom portion is less than that of the &qnt bottom portion 
centering on the mountain of the V shape and the groove, there is a problem in the 
appearance because the back bottom portion or back edge portion after the 
eyeglass lenses having the V shapes is inserted in the eyeglass firame is small and 
therefore, the lenses see to project forwardly of the eyeglass firamfe. In case of the 
wire firame, because a portion of the fi*atne is composed of a metal or cell, the lenses 
see to project from the fi-ame fi:t>m a relative position between the eyeglass lenses 
and the fiMie, similarly as the V shape processing> and therefore there is a 
problem in the appearance. 

In case of the eyeglass lenses on which the groove is formed, the width of 
the back bottom portion is short, when the eyeglass lenses are inserted in the wire 



frame such as Nilol (registered trade mark), there is a fear that strength for a wire 
becomes low, 

Fuxthexmore, in the chamfering processing apparatus, the V shape 
processing apparatus and the groove processing apparatus, in the prior art as 
described above, because the bottom widths of the chamfered edge surfaces, in 
other words, the widths of the front and back bottom portions centered on the 
motintaia of the V shape, the widths of the front and back bottom portions 
centered on the groove are not prodessed into balanced optimum sizes, in the 
processed eye^ass lenses on which the V shapes and groove are formed, in the 
eyeglasses that processed lenses are inserted in the eyeglass frame, the edge 
thickness throughout the entire periphe^ry of each of tiie eyeglass lenses is 
appealing, a good appearance cannot be expected, and the strength for supporting 
the wire frame such as the Nylol (registered trade mark) is not sufficient. 

SUMMARY OF THE INVENTION 

It is, th erefore, an object of the present invention to. provide a method and 
an apparatus for processing a chamfering of an eyeglass lens iii which a processing 
for chamfering an edge end of the eyeglass lens at an eye side adjacent a temple 
and a nose side adjacent a nose pad can be realized controUably or the processing 
is displayed, and therefore it is possible to provide eyeglasses in which a wearer is 
easy to wear and difficult to tire when wearing, and an worker is not required to 
add any additional operation to the processed lenses. 

To attain the above object, a method for processing a chamfering of an 
eyeglass lens, according to an aspect of the present invention, comprises steps of 
inputting a width of the chamfering and a range of the chamfering from a 
periphery of a lens shape at a position adjacent to a nose and/or a position far 
away form the nose, obtaining a trace of the chamfering on a refractive surface of 



the eyeglass lens and displaying the trace of the chainfering hy overlapping the 
lens shape, and carrying out the processing of the chamfering of the eye^ass lens 
along the trace of the chamfering. 

An apparatus for processing a chamfering of an eyeglass lens, according to 
another aspect of the present invention, comprises means for inputting a width of 
a chamfering and a range of the chamfering firom a periphery of a lens shape at 
positions a<^jacent to a nose and/or far away form the nose, arithmetic control 
means for obtaining a trace for the chamfering on a refiractive surface of the 
eyeglass lens and obtaining a position of an edge end of the eyeglass lens after the 
processing of the chamfering, and means for displaying the trace for the 
chamfering by overlapping the lens shape. 

BMEF DESCRIPTION OF THE DRAWINGS 

Pig. 1 is an explanatory view showing a relationship between a lens 
grinding apparatus indudiog a layout-displayiag device and a frame shape 
measuring apparatus, according to one embodiment of the present invention. 

Fig. 2 is a perspective view showing a main processing part in the lens 
grinding apparatus. 

Fig. 3 is a view showing the lens grinding apparatus, in which Fig. 3A is 
an enlarged explanatory view of a first operational panel and Fig. 3B is a front 
view of a liquid crystal indicator. 

Fig. 4 is an explanatory view of a control circuit in the lens grinding 

apparatus. 

Fig. 5 is a view showing a time chart for explaining a control of the control 

circuit 

Fig- 6 is an explanatory view showing an example of display of a normal 
chamfering processing of the hquid crystal indicator. 



Big. 7 is an eaqplanatoiy view showing a popup menu displayed on the 
liquid aystal indicator. 

Pig, 8 is a view a state selecting "special (front and back)" in the popup 

menu shown in. Pig. 7. 

Fig. 9 is. a view for explaining a state showing an example of display for a 
special cbamfezing on a screen. 

Fig. 10 is an explanatory view showing another displaying example of the 

popup menu shown in Fig. 8. 

Pig. 11 is an explanatory view showing a state in which a simulation 
screen is displayed on the liquid crystal indicator. 

Fig. 12 is a view showing a state displaying a simulation for processing a 

grove. 

Fig. 13 is an explanatory view of a sectional of an edge. 

Fig. 14 is a view showing a positiori of amountain of a V ^hape and change 

of a width of a back bottom portion. 

Fig. 15 is an additional explanatory view for explaining one example of a 

range of chamfering. 

Fig. 16 is an explanatory view showing a sate displaying a screen for 

selecting items.' 

Fig. 17 is a view showing a screen displayed when sdecting an initial 
value of the spedal chamfering in a selecting menu screen. 

Pig. 18 is a view showing a screen displayed when selecting "width of 
chamfering (front surface, othersr in the screen shown in Fig. 17. 

Fig. 19 is a view showing a screen displayed when selecting "width of 
chamfering (ear side)" in the screen shown in Fig. 17. 

Pig. 20 is a view shovwng a screen displayed when selecting "width of 
chamfering (ear side)" in the screen shown in Fig. 17. 



DETAILED DESCRTPTION OP THE PREFERRED EMBODIMENTS 
Several embodixuents of the present invention will be explained with 
reference to the accompanying drawings below. 

In Fig.l, reference niimeral 1 denotes an apparatus for meajsuring a frame 
shape or an apparatus for measuring a lens shape, which is readable lens shape . 
information ( 0 i pi) of lens shape data based on a lens firame shape of an eyeglass 
frame F, a template of the frame or a template model or the like, reference 
numeral 2 a lens grinding processing apparatus or lens grinding machine for 
grinding an eyeglass lens or eyeglass lenses based on tiie lens shape data of the 
eye^ass frame inputted through transmission from the apparatus for measuring 
the frame shape. Meanwhile, because any well-known apparatus can be used for 
the apparatus 1 for measuring the frame shape, a descriptioti of a detailed 
structure th erenf and measuring data and so on is oroitted. 
<Leiis grinding apparatus 2> 

The lens grinding apparatus 2 comprises a processing room 4 disposed in 
the vicinity of a fi^nt surface of an apparatus body 3 and a cover 5 for opening and 
closing an opening of the processing room 4, as shown in Fig. 1. Main parts for 
processing are disposed in the processing room 4, as shown in Pig. 2, A carriage 
(not shown) for holding a portion of the main parts and a driving system, for 
example, a motor or the like for the carriage are disposed outside the processing 
room 4. The carriage is composed of a pair of right and left arm portions 
extending forwardly and backwardly and a connecting portion for coimecttng back 
end portions of the arm portions and is formed into U-character shape as viewed in 
plane. The carriage is movable rightward and leftward, and the arm portions are 
provided movably upwardly and downwardly about the back end portions of the 
connecting portion. 

In addition, in Fig. 2, reference nuanerals 4a and 4b denote sidewalls of the 
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processing room 4, and reference numerals 4c and 4c circulate arc slits provided in 
the sidewalls 4a and 4b. The pair of arm portions of the carriage is disposed 
outside of the sidewalls 4a and 4b, Because the carriage having the arm portions 
is well known, a detailed description thereof and drawings are omitted- 

The lens grinding apparatus 2 includes first and second operational 
panels 6 and 7 used in p^orming a control operatioti of the driving system and a 
data setting operation and a hquid crystal indicator 8 as a display device or display 
means for displa3ang a state of operation and so on by the operational panels 6 and 
7. . 
(Main parts for processing) 

There are provided a pair of right and left shafts 9 and 10 for rotating a 
lens, which escfend rightward and teftwatd of th^ apparatus body 3 and passing - 
through the slits 4c and 4c, as the main parts for processing disposed in the 
aforementioned processing room 4, as shown in Fig- 2. Meanwhile, the slits 4c 
and 4c are closed by a cover (not shown) for jnovmg with the lens-rotating shafts 9 
and 10. 

The lens rotating shafts 9 and 10 are disposed mutually in line to have the 
same axes and held movably on the pair of arm portions of the carriage, 
respectively. The lens-rotating shaft 10 is provided to approach to and come 
away from the lens-rotating shaft 9. 

An eyeglass lens ML can be held between the lens-rotating shafts 9 and 10 
by positioning the eyeglass lens between the lens-rotating shafts 9 and 10 and 
then by moving to approach the lens rotating shaft 10 to the lens rotating shaft 9; 
By the reversed operation to this, the eyeglass lens ML can be removed from the 
lens-rotating shafts 9 and 10. . 

As the znaia parts for processing, there are provided a grinding wheel 11 
for grinding the eyeglass ML, a shaft 12 on which the grinding wheel 11 is 



mounted to rotate the grinding wheel, chamfering grinding wheels 13 . and 14 for 
processing a chaznfering on a peripheral edge portion of the eyeglass lens ML, and 
a groove fomxing cutter or grinding wheel 17 for processing a groove on an edge 
surface of the eyeglass lens ML. 

Moreover, as the main parts for processing, there are provided a 
chamfering shaft 15 for supporting the chamfering grinding wheels 13 and 14 and 
the groove prCKiessing cutter 17 to rotate them, a swinging arm 16 for swinging the 
chaxnferinjg^ shaft 15, and a circular arc cover 18 for covering lower portions of the 
chamfering grinding wheels 13 and 14 and the groove processing cutter 17, The 
groove processing cutter 17 is disposed on the chamfering shaft 15 adjacent the 
chamfering grinding wheel 14. 

There affe px^ the arc cover 18 

and configured to supply a grinding liquid on grinding surfaces of the grinding 
wheel 11, ihe chamfering grinding wheels 13 and 14 and the groove processing 
cutter 17, and a measuring member 19 for measuring a thickness Wi of an edjge of 
the eyeglass lens ML. 

The coyer 5 is composed of one panel of glass or resin of non-colored or 
colored transparence, for example, half-transparent blue and is sHdable forwardly 
and backwardly of the apparatus body 3. 

In addition, the processing room includes a rounded rnchned surface 4d 
positioned backwardly of the eyeglass lens ML to facilitate grinded waste to flow. 
(Driving ss^tem for the main parts for processing) 

The driving system includes the above carriage (not shovm), up and down 
moviug means (not shown) for moving upward and downward the carriage by use 
of a drive motor such as a pulse motor or the hke, a drive motor (not shown) such 
as a pulse motor or the hke for moving rightward and leftward the carriage, a 
drive motor (not shown) such as a pulse motor for driving the lens-rotating shafts 



9 and 10, a drive motor (not shown) for rotating the grinding wheel H when 
grinding the eye^ass lens ML held between the lens rotating shafts 9 and 10 in 
response to the up and down movements and rotation of tiie carriage, and so on. 

Because such drive motors and so on for driving the carriage are weU 
known, ai detailed description is otoitted. Meanwhile, the grinding wheel 11 
includes a rough-grinding wheel, a grinding wheel for forming a V-shaped groove, 
a finishing grinding wheel and so oh. 

The aforementioned driving system rotates the lens-rotating shafts 9 and 
IQ every an angle 0 i ( i= 0,1, 2, 3, ■ ■ ,n) based on the lens shape inforination ( d \ 
p i) by means of the not-shown drive motor and moves upwardly and downwardly 
the carriage (not shown) by means of the not-shown drive motor to grind a 
" pmphersl edge oftHe ey lens ME^>y means grinding wheel 11a 

of the rotating grinding wheel 11. At the time, the driving system movcts 
upwardly and downwardly a firont end of the carriage every the angle 9 i, in such a 
manner that a center distance between the lens rotating shafts 9, 10 and the shaft 
12 of the grinding wheel 11 becomes a value of a radius of the grinding wheel plus 
(+) radius vector pi every the angle 0 i, to thus move upwardly and downwardly 
the lens-rotating shafts 9, 10 and the eyeglass leiis ML, Therefore, the eyeglass 
lens ML is ground roughly based on the lens shape information ( 0 i p i )by the 
grinding wheel 11, 

The driving S3rstem also controls the drive motors based on the lens shape 
information ( 0 i p i ) , similarly as the above, so that a process of the V-shaped 
groove can be carried out on an end surface of the edge of the eyeglass lens ML 
which is roughly ground as shown in each of lens shapes LL, LR (see Fig. 6), by the 
grinding wheel lib for forming the V-shaped groove. At this time, the driving 
system is configured tp execute the process of the V shaped groove on the end 
surface of the edge of the eyeglass lens ML roughly ground into the lens shape 
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based on predetennined data for a position of V shaped groove by controlling the 
drive motor for drivhig rightward and leftward the carriage. In addition, because 
the process for grinding the eyeglass lens ML is well knowii, a detailed description 
is omitted. 

(Measuring tnember for measuring the edge thickness) . 

The measuring member 19 includes a pair of opposite feelers 19a and i9b 
spaced apart with respect to each other. The feelers 19a and 19b are attached 
integrally on a measuring shaft 19c extending rightward and leftward. On end of 
the measuring shaft 19c passes through the sidewaU 4b of the processing room 4 
and is movable rightward and leftward. The measuring shaft 19c is also held by 
a spring (not shown) in such a manner that the feelers 19a and 19b are positioned 
approximately at a central portion of a back edge portion of the processing rooin 4, 
Accordingly, the feelers 19a, 19b and the measuring shaft 19c, are returned 
approximately to the central portion of the back edge portion of the processing 
room 4, if a force for moving rightward and leftward them is removed. 

Moreover, provided outside the processing room 4 is a measuring part (not 
shown) for detecting and measuring a position or an amount of movenient of the 
feelers 19a and 19b in rightward and leftward directions, in association with the 
measuring shaft 19c. More specifically, the position or amount of movement of 
the feelers 19a, 19b and measuring shaft 19c in the rightward and leftward 
directions can be read by a reading sensor (positional detecting means or means 
for detecting the moved amount) which is not shown and is housed in the 
measuring part. 

The measuring shaft 19c is also provided rbtatably about an axis thereof 
by a drive means such as a pulse motor (not shown). The drive means rotates the 
measuring shaft 19c and rotates the feelers 19a and 19b between a position raised 
about 90 degrees or standby condition and a used position or used condition, fallen 



horizontally forwardly. The rotation is carried out by a control circuit, which will 
be explained below/ 

Meanwhile, the eyeglass lens ML is held between the lens-rotating shafts 
9 and 10 and the feelers 19a and 19b are laid in a forwardly horizontally fallen 
condition when measuring the edge thickness Wi of the eyeglass lens ML based on 
the lens shape information (flijoi). 

In the condition, a leading end of the feeler 19a can be abutted with an 
anterior refracting surface of the eyeglass lens ML and a. leading end of the feeler 
19b can be abutted with a posterior refracting surface of the eyegflass lens ML by 
moving up and down, and right aiid left the lens-rotating shafts 9 and 10 
integrally with the carriage by the drive motors. 

Furthermore^ t^^ rotating shafts 9 and 10 are rotated every the an^e 
B i based on the lens shape infoimation ( 0 i p i ) ,while abutting the leading end of 
the feeler 19a with the anterior refracting surface of the eyeglass lens ML, and the 
leading end of the feeler 19a can be contacted at and moved along a position of the 
radius vector pi on the anterior refracting surface of the eyeglass lens ML by 
moving upward arid downward in such a manner that the center distance between 
the lens rotating shafts 9, 10 and the grinding wheel 11 or shaft 12 of the grinding 
wheel becomes a value, Xi of "a radius of the grinding wheel 11 plus (+) radius 
vector pi" every the an^e ei. Similarly^ the lens rotating shafts 9 and 10 are 
rotated eveiy the angle 0i based on the lens shape information ( 0 i pi ) while 
abutting the leading end of the feeler 19b with the posterior refracting surface of 
the eyeglass lens ML, and the leading end of the feeler 19a can be contacted at and 
moved along a position of the radius vector p i on the posterior refracting surface of 
the eyeglass lens ML by moving upward and downward in such a manner that the 
center distance between "the lens rotating shafl:s 9, 10 and the grinding wheel 11 or 
shaft 12 of the grinding wheel becomes the value, Xi of "a radius of the grinding 
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wheel 11 plus (+) radius vector pi" every the angle 0L 

In this way, as the lens rotating shafts 9 and 10 are rotated based on the 
lens shape infonnation ( 9 i p i ) ,while contacting the feelers 19a aad 19b with the 
eyeglass lens ML, the feelers 19a and 19b can be moved rightward and leftward 
along curved siirfaces of the refracting surfaces of the eyeglass lens ML; 
respectively. 

Consequently, it is sufficient to be obtained by a reading sensor (not 
shown) in the measuring part, the rightward and leftward moved amoimts or 
rightward and leftward moved amounts of the feeler 19a of the anterior refracting 
sxirface of the eyeglass lens ML in the lens shape information ( 0 i p i ) , using of 
the feeler 19a, in order to acquire the edge thickness Wi of the eye^ass lens ML. 
Here, ^ optical sLsial direction means an axial directiori of the lens rotating shafts 
9 and 10. 

Subsequently, the rightward and leftward moved amounts or rightward 
and leftward moved amounts of the feeler 19b of the posterior refracting surface of 
the eyeglass lens ML in the lens shape information ( 6 i p i ) are acquired by the 
reading sensor in the measuring part, using of the feeler 19b. 

Here, it is assumed that a distance from a central position between the 
feelers 19a and 19b to the leading end of the feeler 19a when the feelers 19a and 
19b are in original positions is xa, a distance from the central position between the 
feelers 19a and 19b to the leading end of the feeler 19b is -xa, amounts of 
movement in rightwaitl and leftward directions of the feeler 19a from the original 
position are fa and HEa, and amounts of movement in rightward and leftward 
directions of the feeler 19b from the original position are fb and -fb. In these 
conditions, a portion Fa of movement in ri^tward and leftward directions of the 
leading end of the feeler 19a from the central position between the feelers 19a and 
19b becomes xa+ fa or xa- fa, and a position Fb of movement in rightward and 
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leftward directions of the leading end of the feeler 19b from the central position 
between the feelers 19a and 19b becomes -xa+fa, or -xa- fb. 

Consequently, the moved amount fa of the feeler 19a is ubtained as a 
moved position Fa' in the rightward and leftward directions of the feeler 19a from 
the central position between the. feelers 19a and 19b, by subtracting the xa frx>xn 
the moved position Fa, and the moved amouat fb of the feeler 19b is obtained as a 
moved position Fb' in the rightward and leftward directions of the feeler 19b from 
the central position between the feelers 19a and 19b, by subtracting the xa from 
the moved position Fb. As a restilt, it is possible to acquire the edge thickness Wi 
in c of the eye^ass lens ML by acqtming a diflerence of the obtained moved 
positions Fa^ and Fb'. 

(Operational panel 6) ^ 
As shown in Fig. 3 A, the operational panel 6 comprises a clamp switch 6a 
for operating the clamp of the eyeglass lens by the lens rotating shafts 9 and 10, 
right and left switches 6b and 6c for carrying out appointment of process of 
eye^ass lenses for right and left eyes and swilich of display and so on, switches 6d 
and 6e for operating the movement of the grinding wheel in the right and left 
directions, a switch 6f for operating re-fiitishing and trial grinding of the eyeglass 
lens, when the finished processing of the eyeglass lens is insuflacient and the trial 
grinding thereof is required, a switch 6g for a rotational mode of the eyeglass lens, 
and a stop switch 6h for a stop mode of the eyeglass lens. 
(Operational panel 7) 

As shown in Fig, 3 B, the operational panel 7 is disposed on a side portion 
of a liquid crystal indicator 8. The operational panel 7 comprises a screen switch 
7a for switching a displaying state of the liquid crystal indicator 8, a memory 
switch 7b for storing settings regarding processing displayed on the liquid crystal 
indicator 8, a data demanding switch 7c for inputting the lens shape information 



( 6 i p i ) , a see-saw type switch 7d for operating numeric correction as shown in 
minus (-)or plus (+ ) (a minus switch and a plus switch may be separately 
provided) or the like, and a switch 7e for moving a cursor type pointer as shown in 
a sign V. In addition, functional k«*ys Pi to P 6 are arranged a lower, portion of 
the hquid crystal indicator 8. 

The functional keys Fl to F 6 are ixsed when setting the processing of the 
eyeglajss lens, else are used for response and selection with respect to a message 
displayed on the liquid ciystal indicator 8 in a process for working, 
(liquid cr3^stal indicator 8) , 

A tab TBI for lay out", a tab TB2 for processings, a tab TB3 for 
/processed", and a tab TB4 for "menu'' are represented on an upper portion of the 
liquid crystal indicator 8. The display of the liquid crystal indicator 8 can be 
switched by selection of the tabs TBI to TO4, 

Functional displaying parts HI to H6 corresponding to the functional keys 
Fl to F6 are provided on a lower edge portion of the liquid crystal indicator 8: 
One or more parts according to need in the functional displaying parts HI to IJ6 
are dii^layed suitably. Moreover, when the functional displaying parts are in 
non-displaying conditions, figures, numeric values and conditions or the like, 
different firom ones corresponding to the functions of the functional keys Fl to F6 
can be displayed on the lower edge portion of the liquid crystal indicator 8* 

When the "lay out" tab TBI, the "processing^ tab TB2 and the "processed*' 
tab TB3 are selected, they are displayed separately in an icon displaying area El, 
a message displaying area E2, a numeric value displaying area E3 and a state 
displaying area E4. When the "menu" tab TB4 is selected, it may be displayed as 
one menu displaying area generally and as ain independent sectional displaying 
area. 

Icons displayed on the icon displaying area El are arranged corresponding 
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to operations in conditions of measuring the shape of the edge thickness of the 
eyeglass lens based on the lens shape information (Oi pi) which is the lens shape 
data^ of simulating the V-shape formed on the edgp end of the eyeglass lens, of 
processing roughly the edge end, of finish processing the edge end, of mirror 
processing it, of processing the groove iri the edge end, of fomung the groove in the 
edge end and chamfering it, of forming the groove in the edge end, chamfering the 
edge end and mirror processijoig it, of processing the edge end into the V shape, of 
processing the edge end into the V shape and chamfering it, and processing the 
edge end into the V shape, chamfering the edge end and mirror processing it, and 
the termination of the grinding process of the eyeglass lens. 

Provided on an upper portion of each icon are a plurality of cursor 
indicators which are disposed to enable an operator to identify the status of a 
series of works, with one-on-one correspondence and configured to light and 
display pursuant to the status of the series of works. The plurality of cursor 
indicators have portions for displaying the status of the right and left eye lenses, 
which are provided on the '^processings tab TB2 to be arranged in upper and lower 
two steps. 

Various error, warning messages and so on are displayed on the message 
displaying area E2, depending on a state. In addition, if there is a risk of break or 
the like of parts and so on in the apparatus and the lens to be processed and there 
is the warning message, the message may be displayed by superposing on the 
message displaying area E2 and on an area other than the message displaying 
area E2 so that the operator can know easily the message. 

A geometric distance, FPD value between centers of ri^t and left lens 
frames of an eyeglass frame, a distance, PD value between pupils of the eyes of the 
wearer of the eyeglasses, a vertical component, UP value or Hip value of a 
corrected amount which is a difference between the FPD and PD values, items of 
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aixajngexnent for a size of processing, and so on are displayed on the numeric value 
displaying area E3 at the time of inputting the lay out data. Moreover, at the 
time of an initial setting, a suction center of the processed lens is displayed other 
than the FPD, PD, UP, and size as described above. Furthermore, when 
inputting motor data, ninneric values of size relationship regarding secondary 
processing of the chamfering of the eyeglass lens are displayed. 

An image of the lay out of the eyeglass lenses for the right and left eyes, 
the V shape fonned on peripheral edges of the maximum, TniniTnum and middle or 
optional, other than the maximima and minimiTim on the eyeglass lenses, a shape 
of a side surface of the lens as viewed jBrom the side surface of the peripheral edge, 
and a schematic view adapted to an actual processing state and so on are 
displayed; 
OPuJictional keys) 

The functional keys Fl to F6 are used at the time of setting the items 
regarding the processing of the eyeglass lenses or used for the response and 
selection to the message displayed on the liquid crystal indicator 8 in the 
processing step. 

The functional keys Fl to F6 are used as follows when setting the 
processing (lay out screen). That is to say, the functional keys 1, 2, 3, 4, 5, and 6 
are used for inputting a lens type, for inputting a lens blank, for inputting a kind of 
frame, for inputting a kind of chamfering, for inputting a mirror processing, and 
for inputting a processing course, respectively. 

There are "mono-focus"*, **ophthalmic prescTiption", "progress'', i^i-focuses", 
"cataract" ^tsubokuxi", "8 curves" and so on, as the lens types inputted by the 
functional key Fl. la addition, the ""cataract" means a plus lens having a large 
refractive degree usually in the eyeglass industry, the **tsubokuri'* means a minus 
lens having a large refractive degree, and the *'8. curves" means a lens refractive 
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surface having eight ciirves. 

There are ''plastic resm"^ (herGinafler, referred to as ^la"), "high index", 
"glass"*, ^'polycarbonate" (hereinafter referred to as "polyca*'), ''acryr and so on, as 
the blanks of the processed lens inputted by the functional key P2. 

There are '^metal", "ceU**, ''optil^ "flat", ''groove fonning (thin)", ''groove 
forming (raiddler, "groove forming (thick)" ais the kinds of the eyeglass firame 
inputted by the fimctionaJ key F3. 

There are 'Swithout", "smaU (firont and back)", "middle (front and back)", 
"large (front and backr, "special (front and back)", "small (back)", '^middle (back)", 
*large (back)", "special (back)" and so on, as shown in Pig. 9, as the kinds of 
processing of the chamfering inputted by the functional key F4. 

In addition, a pop up showiixg a position of chamfering may be 'SvithoutT, 
"small (front and back)", "special ears (front and back)^, "special nose (front and 
back)**, "special (front and back)", ''small (front and back)", "special ears (front and 
backr, ""special nose (front and back)"*, "spieciai (back)" or the like» 

There are "without", "with", "miiror surface processing of chamfering 
portion" and so on, as the xriirror processing inputted by the functional key F5. 

There is "auto", "testing", "monitoi^, ^'erarne change", "inrier trace" or the 
like as the processing course inputted by the functional key F6; 

Meanwhile, a mode, kind or order in the aforementioned functional keys 
Fl to F6 is not limited especially. The number of the key is not limited, for 
example, any functional keys may be provided to select "lay out", "processing", 
"processed", "menu" and so on, as the selection of the tabs TBI to TB4. 

The "lens type", "lens", "frame'', "chamfering", "mirror surface processing" 
"course" and so on are displayed respectively on the functional displaying portions 
HI to H6 corresponding to the functional keys Fl to F6. In addition, contents 
corresponding to the "lens type", "1 ens", "frame", ''chamfering", "miiror processing", 
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"course" and so on, that is to say, the above-mentioned kiads and contents of the 
processing to be selected by the functional keys Fl to F6 are displayed on the 
functional displaying portions Hi to H6. 

Meanwhile, the display and operation and so on of "imnxediate aftermaiih 
of sjratem actuation'', 'Inmxediate aftermath of data demand**, *i:enrdnation of lay 
out setting^, selection of each course" and so on, as a displaying state of the liquid 
crystal indicator 8 at the time of the lay out, or "confirmation of edge thickness^, 
"during the pressing of right eye lens and termination", "durtng the processing of 
left eye lens^* and so on, as a displaying stat« of the liquid crystal indicator 8 when 
processing, further "confirmation", "data storing^, "error in grinding", '^icon and 
cursor'', "groove forming and chamfering^, "trial grinding", '^additionitl processing 
and re-fini^iing" and so on, as a displaying state of the Uquid crystal indicator 8 
after processed, inay be the same as that in Japanese Patent Laid-Opcn Nos. 
(Control circuit) 

The lens grinding apparatus 2 includes an arithmetic control .circuit 40 as 
shown in Fig. 4. The arithmetic control drcuit 40 has a CPU, and is coimected 
with the operational panels 6 and 7, a ROM 41 as a storing means, a data memory 
42 and a RAM 43 as storing means, and a memory 44 for a correction value. The 
arithmetic control circuit 40 is connected through a driver 45 for displaying with 
the Hcfuid crystal indicator 8, is connected through a pulse rnotor driver 46 with 
various drive motors or pulse motors 47a to 47n of a driving system, and is 
connected through a commvuiicatioii port 48 with the apparatus 1 for measuring 
the fcame shape as shown in Fig. 1. 

Meanwhile, for example, it is assumed that the drive motor 47a is for 
moving upward and downward the carriage as described above, the drive motor 
47b is for moving rightward and leftward the carriage, the drive motor 47c is for 
rotating the lens rotating shafts 9 and 10, the drive motor 47d is for rotating the 



grinding wheel 11, the drive motor 47e is for moving upward and downward the 
swinging arm 16, and the drive motor 47f is for rotating the grinding wheel 11. 

In this case, it is possible to rnove upward and downward the carriage (not 
shown) by normal or reverse rotation of the drive motor 47a and to move 
rightward and leftward the carriage by normal or reverse rotation of the drive 
motor 47b, It is also possible to cany out normal or reverse rotation of the lens 
rotating shafts 9 and 10 by normal or reverse rotation of the drive motor 47c* 
Moreover, it is possible to rotate the grinding wheel 11 by operation of the drive 
motor 47d and to oscillate upward and downward the swinging arm 16 by normal 
or reverse rotation of the drive motor 47e* Furthermore, it is possible to rotate 
. the rotating (chamfering) shaft 15 by operation of the drive motor 47f. The drive 
motors 47a to 47f in the drive system are controlled by means of the arithmetic 
control circuit 40. 

The arithmetic control circuit 40 controls the processing by time division, 
reading of data and setting of lay out if there are the . reading of data from the 
fraine shape mea^vuring apparatus 1 and reading of data stored in storing areas 
ml to m8 of the data memory 42 after initiation of tiie processing control, as 
shown in Pig. 5. 

That is to say, assuming that a term between ti.mes tl and t2 is Tl, a term 

between times t2 and t3 is T2, a teim between times t3 and t4 is T3, , a term 

between times tn - 1 and tn is Tn - 1, the control of jplrocessing is carried out 
among the terms Tl, T3, • ■ • Tn - 1, and the controls of reading the data and of 
setting the lay out are carried out among the terms T2, T4, • • • Tn. Accordingly, 
the reading and storing of the next multi lens shape data, the reading out of data 
and lay out setting (adjustment) and so on can be carried out, during grindixxg the 
processed lens, and therefore an eflBciency of working of data processing can be 
very enhanced. 
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Various programs and so on for controlling an operation of the lens 
grinding apparatus 2 are stored in the ROM 41. The data memory 42 is provided 
with a plurality of data storing areas. 

The RAM 43 is provided with an area 43a for storing data during 
processing, an area 43b for storing new data> and an area 43c for. storing firame 
data and processed data and so on. 

Meanwhile, a readable and writable PEEPROM (flash EEROM) may be 
used for the data memory 42 and a RAM for a backup power souiice may be used 
so that contents in the data memory and so on are not delisted even if a main 
power source is turned off. 
(Operation) 

An operation of the lens grinding apparatus having the arithmetic control 
circuit 40 with the aforementioned structure will be explained below. 

If the main power source is tamed on, from the state of start standby, the 
aritiimetic control circuit 40 judges whether or not there is the data reading from 
the frame shape measuring apparatus 1. 

That is to say, the arithmetic control circuit 40 judges whether or not the 
"data demand'* switch 7c in the operational panel 6 is pressed. Then, if the "data 
demand'' switch 7c is pressed and there is the data demand, the data of the lens 
shape information ( 8 i, p i ) from the fi-ame shape measuring apparatus 1 are read 
into the data reading area 43b of the RAM 43. The read data may be stored in or 
recorded on cither of the storing areas ml to m8 of the data memory 42. 

When the data of the lens shape information ( 61 pi) are read, the 
arithmetic control drcuit 40 is adapted to display on the liquid crystal indicator 8 
the displaying contents for the lay out setting shown in Fig. 8. > 

Hereinafter, operational processes for a lay out setting in a normal 
chamfering, simulation of the chamfering and execution of the chamfering will be 
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explainecL 

(1) Lay out display of the liquid crystal indicator 8 

When settmg the lay out, the contents of the normal chamfering as shown 
in Fig. 6 are displayed on the liquid crystal indicator 8 by the arithmetic control 
circuit 40. In other words, "lens: pla**, and "course: auto"* are displayed on the 
displaying area E2 of the Hquid crystal indicator 8 and a display 20 for processing 
the V shape and chamfering is carried out. The geometric center distance of the 
frames FPD, the distance PD between the pupils of the wearer, the corrected 
amount UP, the size and the numeric value are displayed on the displaying area 
E3. In Pig. 6, the FPD is 72.5, the PD is 64.0, the UP is + 2,0, and the size is + 
0.00. The display of **suction position: optical center" is displayed on the 
displaying area E3 below the "SIZE''- 

Moreover, the right lens shape LR and the lens suction cup Rs are 
displayed to be overlapped on a left side of the displaying area E4, and the left lens 
shape LL and the lens suction cup Ls are displayed to be overlapped on a right 
side of the displaying area E4- At this time, an optical center OR of the lens 
shape LR and a center of the lens suction cup Rs are coincided, an optical center 
OL of the lens shape LL and a center of the lens suction cup Ls are coincided. 

The *lens type", "lenses", ^^frame", "chaipfering^, ""mirror surface'' and 
"course" and so on are displayed respectively on the functional displaying portions 
HI to H6, respectively* Moreover, for example, the "mono-focus" is displayed on 
the functional displaying portion Hi, for example, "pla" on the functional 
displaying portion H2, for example, the '^etal'' on the functional displaying 
portion H3, for example, the "^smaU (front and backr on the functional displaying 
portion H4, for example, the ^Svith" on the fiinctional displaying portion H5, for 
example, the "auto" on the functional displaying portion H6. 

When the functional key F4 corresponding to the functional displaying 
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portion H4 is then pressed, the popup menu 21 is displayed, as shown in Fig. 7, 
Selected contents in the chamfering positions of Nvithout'*, "small (front and backr, 
"middle (front and back)",^ 'large (front and back)", '^special (frxjnt and backf, 
''small (backr, "middle (backr, "large (backr, and "special (front and backy and so 
on are displayed on the popup menu 21. In the displa3ang condition, whichever of 
the colors in the chamfering positions of 'Vithout", "small (front and backr, 
r "middle (front and back)", "large (front iand backr, '^special (front and backr, 
^small (backr, "middle (back)'', "large (backr, and "spedal (backr and so on, is 
. displayed in a reversed state. The reversed content is a position of chamfering 
and displayed on the functional displaying portion H4. In Fig. 7, the "small (front 
and back)" is displayed a5 the position of ehanafering. 

The reversed display for the chamfering position is executed in turn with 
respect to the "without**, ''small (front and back)", "middle (front and back)", "largo 
(front and backr, "special (front and backr, "smaU (back)'', "middle (back)", 'large 
(back)", and "special (backr and so on, every time the jEimctional key F4 is pressed. 

When the "special (front and back)'' is selected by means of the functional 
key F4, the "special (front and back)" is displayed in a reversed state on the 
functional displaying portion H4, as shown in Fig. 8 and the shift to the special 
chamfering course is carried out. Traces 31R and 31L of the chamfering after the 
processing of chamfering are displayed on the lens shape LR and LL. In this case, 
the chamfering traces of a portion (nose side) ac^acent the nose and a poriion (ear 
side) far away form the nose in the edge of the eyeglass lens are displayed, with 
standard values, for example, a chamfering width of 2.00 mm and a chamfering 
range of 80 % or the like* 

Meanwhile, the "small (front and back)", *^iddle (front and backr, and 
"large (front and back)" mean the magnitude, "small", "middle" and i arge'' of the 
chamfering width and the locations, "front side'' and "back side" for chamifering the 
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edge end of the eyeglass lens ML, iix the normal processing of chamfering. 
Similarly, the ^'small (backr, "middle (back^, and "large (back)" mean the 
magnitude, ''small**, "middle*' and "large" of the chamfering width and the location, 
"back side** for chamfering the edge end of the eyeglass lens ML, in the. normal 
processing of chamfering. The "special (front ajod back)" means the processing of 
chamfering in a position (hereinafter, referred to as ear side) of the eyeglass lenses 
ML located in the vicinity of a temple of the eyeglass firame, in the processing of 
chamfering of the edge end of the anterior and posterior refractive surfaces of the 
eyeglass lens ML, or in a position (hereinafter, referred to as nose side) of the 
eye^ass lens located in the vicinity of a nose pad. The "special (back)*' means 
*^thout chamfering^ of. the edge end in the anterior refractive surface of the 
eyeglass lens ML and the processing of chamfering in the ear side or nose side in 
the edge end of the posterior refractive surface;, 
(2) Operation of chamfering in a simulation screen 

As shown in Fig. 9, after the display for the special chamfering is executed, 
if the chamfering of the eyeglass lens for the left eye in the simulation screen is , 
carried out, the "monitor^ is selected by the fixnctional key F6 from the "auto**, 
"trial", '^monitor^, "frame change", and "iniier trace*', and then the processing is 
started by pressing the left switch 6b. The simulation screen as shown ia Pig. 11 
is displayed on the liquid crystal indicator 8 aft^er measuring a bottom portion or 
shoulder portion of a mountain part of the V shape in case of the processing of the 
V shape, or a shape Gens shape) of the edge thickness of an unprocessed eyeglass 
lens in the periphery of the lens shape in case of processing the V shape. 

If the simulation operation is not carried out, a shift to the processing of 
chamfering of the V shape or flat shape is executed by selection of "auto". 
However, the display during processing is held in the simulation screen. 

In Fig. 11, "width of surface", "width of ear side**, "range of ear side**, 
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•'width of nose side", aad "range of nose side" of the chamfering of the eyeglass lens 
for the left eye are displayed on the displaying area E2 of the liquid crystal 
indicator 8. For example, the matters and so on that the width of surface is 0.3 
mm, the width of ear side is 2.6 mm, the range of the ear side is 90 %, the width of 
the nose side is 1,0 mm, and the range of the nose side is 90 % are displayed. The 
matters of "curve of firame'' and *curve of V shape'' are also displayed on the lower 
portion of the displaying area E3. 

Furthermore, *left eye mark If, "lens shape LL for l^ft eye", "optical center 
OL of lens shape LL^ "geometric center BO of lens shape LL" 'dipper width LLu of 
lens", "lower width LLd of lens^ ^vidth LLr of right lens", "width LU of left lens", 
""special chamfering positional mark Stc" used as a mark (eye mark) showing any 
position, and "chamfering positional mark Sfc* showing the most ttiinning position 
of the widths of the edge thickness and the chsumfering, are displayed on the left 
side of the displaying area E4. ' 

A sectional shape 32 at the chamfering positional mark Sfc of the lens 
shape LLis first displayed, and for example an apex of V shape "Top: 1.0 [0.9]" and 
"Edg: 40. [4-Or arc first displayed on an upper portion of the right side of the 
displaying area E4, Simultaneously, a sectional shape 33 of the edge at the 
special chamfering positional mark Stc in a horizontal direction at the ear side of 
the lens shape LL is first displayed and for example, the apex of the V shape 'Top: 
1.3 [L2r, "Edge: 6.8 [6.3]", '^maimng width: 2.2 [2.3]" and so on are first 
displayed on a lower portion of the rigjit side of the displaying area E4* 

Matters of "position" corresponding to the functional displaying portion Hi, 
Station" corresponding to the functional displaying portion H2, ''chamfering'' 
corresponding to the ftinctional displaying portion H4, ''inirror surface" 
corresponding to the functional displaying portion H5, and ^^retum** corresponding 
to the functional displaying portion H6 are displayed on the lower edge portion of 



the liquid cryslal indicator 8, respectively. In addition, reference Y denotes a 
mountain of the V shape of the lens shape LL. 

Moreover, a pointer 34 extending to the special chamfering positional 
mark Stc centering on the optical center OL of the lens shape LL is displayed to 
overlap on the lens shape LL. The pointer 34 and the . special chamfering 
positional mark Stc are adapted to move on the lens shape LL clockwise (direction 
of minus (-))> as the arrow 35 shown on the functional displaying portion H2, when 
pressing the ftuactional key F2. The pointer 34 and the special chamfering 
positional mark Stc are also adapted to move on^ the lens shape LL 
coimterdockwise (direction of minvis (-*-)), as the arrow 36 shown on the fimctional 
displaying portion H3, when pressing the functional key F3. Following to the 
movement of the pointer 34 and the special chamfering positional mark Stc, a 
state of a chamfering portion 37 at a position of the movement is displayed on the 
lower portion of the right side of the liquid crystal indicator. For example, by the 
above movexaent, when the pointer 34 and the special chamfering positional mark 
Stc are moved toward the chamfering positional mark Stf, the state of thfi 
chamfering portion 37 is changed as shown in the broken Knes. 

In the normal simulation screen, '^size'' is displayed on the lower portion of 
the displaying area E3 (data inputting portion). 

Changing the setting value of the chamfering width results in alternation 
of a width of chamfering other than the special chamfering portion. The "Svidth of 
the ear side** and '"range of special chamfering^, "width of nose side** and "^ange of 
special chamfering^ are settable, respectively. 

In other words, in initial setting values of the special chamfering of the ear 
side, for example, the width of chamfering of ear side is 2. 0 mm, the range of 
chamfering of ear side is 90 %, the width of chamfering of nose side is 0. 3 mm, the 
range of chamfering of nose side is 90 %, and the width of surface is 0. 3 mm. In 
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initial setting values of the special chamfering of the nose side, for example, the 
width of chamfering of ear side is 0. 3 mm, the range of chamfering of ear side is 
90 %, the width of chamfering of nose side is 1. 0 mm, the range of ehamfering of 
nose side is 90 %, and the width of surface is 0. 3 mm. In initial setting values of 
the special ch am fering, for example, the width of chamfering of ear side is 2, 0 mm, 
the range of chamfering of ear side is 90 %, the wi dth of chamfering of nose side is 
1. 0 mm, the range of chamfering of hose side is 90 %, and the width of surface is 0* 
3 mm. A changeable range of the chamfering width of the ear side or the nose 
side is, for example, O.lmm to 5. 0 mm and a changeable range of the chamfering 
r£inge is for example, 10 % to 90 %. A changeable range of the width of surface is 
for example, 0.1 mm to 5.0 mm. Meanwhile, the aforementioned ranges in the 
initial setting values are examples and therefore the initial setting values are not 
limited to the ranges as described above. 

Hereinafter, the range of chamfering will be fturther explained. 
As shown in Fig. 15, now, in a radius vector p of the lens shape L 
centering on the geometric center O, when a laiteral radius vector (reference of 
polar coordinates) thereof is OPi and a magnitude thereof is p baaa , a smaller value 
of magnitudes p nmi and p ram2 of the miniTnnm radius vectors OP3 and OP4 is a 
magnitude , p mm, and a cLrde of a radius, p min centering on the geometric center 
O is drawn. Here, the matter that the range of chamfering is 90 % means, when 
dividing the magnitude, Ri Pi( pbasb- Pmin ) into 100 parts in the lateral radius 
vector, drawing a concentric circular arc centering on a geometric center O passing 
a location of 10 scales, euid points that the circular intersects with contour lines of 
the lens shape are Mi and M2, a range of a peripheral edge portion of the lens, 
shape separated at the intersecting points Mi and M2* 

In this way, when the range of chamfering is changed in the range of 10 % 
to 90 %, because the appearance of chamfering of the preview screen 24g of the 
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liquid crystal iadicator 8 is also changed, it is possible to diange the range of 
chamfering or width of chamfering while viewing the preview screen 24g to the 
wearer of the eyeglasses, 

A first line of chamfering is displayed based on a width set in 'initial value 
of size**. However, if a numeric value is changed on the lay out screen, the 
chamfering line is displayed by the numeric value inputted at that time and the 
lay out screen is changed. A worker of the eyeglasses can confirm visually a 
simulation of the processing of chamfering, 

A matter ''remaining width of edge" after the special chamfering is 
displayed under the display of the "edge thickness*" in the displaying portion of the 
edge section and a user can confirtn the edge thicknesses of the right and left 
lenses, after chamfering them, if the user hopes to be same the edge thicknesses. 

When the special chamfering processing of one lens is terminated, an 
amount of grinding smother lens is not depended on the width of surface and the 
range in the initial setting iand is coropxited and decided so that a width of grinding 
(remaining width of edge) is the same as that of the one lens. 

Moreover, the data such as the 'Vidth of surface'', 'Svidths of surface of 
nose and ear sides'" and "Ganges of nose and ear sides" which are changed on the 
simulation screen are appUed in processing the another lens as described above. 

In addition, setting^cancellation of the special chamfering can be carried 
out on the simulation screen. 
(3) Processing of chamfering 

In the simulation as described above, the state of the chamfering is 
confirmed and if the state has no problem, the rough processing is initiated by 
pressing the left switch 6b for initiating the processes. After the rough processing 
is carried out, the edge tliickness of the lens is measured along the trace of the 
chamfering imder the conditions of the setting of chamfering, as described above* 
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The special chamfering processing is then initiated. At this time, the adthm.etic 
control * circuit 40 controls the operation of the drive motor 47f to rotate the 
chamfering shaft 15 integral with the grinding wheels 13 and 14 for chamfering, 
while controls the drive inotor 47e based on the setting conditions of the special 
chamfering as described in the above (1) to swing upward and downward the 
swinging arm 16 and to carry out the processing for chamfering on the eyegjass 
lens for the left eye by the grinding wheels 13 and 14 for chamfering. 

. However, if the grinding wheel interferes with the V shape or a groove for 
a wire, a message for executing a forced chamfering and groove processing 
operation is displayed similarly as the normal processing for chamfering to inform 
the user of changing from the chamfering shape on the screen. 
(4) Next, the chamfering display for the processing of the V shape and groove 
forming, the processing of the V shape and the groove will be explained* 
A. The chamfering display for the groove and V shape 
(in case of the V shape) 

As described above, the simulation screen for the processing of the V 
shape is displayed as shown in Fig. 11, in accordance with the displaying setting 
for the lay out, in the liquid crystal indicator 8 as described in the above (1). 
(in case of groove forming) 

The simulation screen for processing the groove can be displayed similarly 
as the processing of the V shape* 

In this case, similarly as the simulation screen of the Y shape processing, 
'left eye mark LT, ^ens shape UL for left eye", '^optical center OL of lens shape LL", 
"geometric center BO of lens shape LL", dipper width LLu of lens**, ^ower width 
LLd of lens'', *Vidth LU of left lens", "special chamfering positional mark Stc'' used 
as a mark (eye mark) showing any position, and ^'diamfering positional mark Sfc'' 
showing the most thinning position of the widths of the edge thickness and the 
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chamfering, are displayed oix the left side of the displaying area E4. Meanwhile, 
the display of the displaying area E2 is also displayed similarly as the simulation 
screen of the V shape processing. 

The sectional shape 32 at the chamfering positional mark Sfc of the lens 
shape LL is first displayed, and for example, ^Front: 1, dT and *TEdge: 4.0" showing 
that the wire groove 38 is in a position of 1. 3 mm firom the front side are 
displayed on the upper portion of the right side of the displaying area E4. 
Simultaneously, the sectional shape 33 (see Pig. 13) of the edge at the special 
chamfering positional mark Stc in a horizontal direction at the ear side of the lens 
shax>e LL is first displayed on and for example, '^dge: 6.9", '"remaining width: 2.9" 
and so on are first displayed on the upper portion of the right side of the displaying 
areaE4. 

Hereinafter, a method relating to the optucnization of the width of the 
anterior bottom portion (anterior edge portion), the width of the posterior bottom 
portion (posterior edge portion) and the chamfering width of the edge surface will 
be explained. 

Regarding a method for setting variably the width of the posterior edge 
surface of the eyeglass lens with respect to the entire peripheral edge of the 
eyeglass lens, it is assumed that a method for setting the maximum width of the 
entire periphery is a first setting method and a method for setting the width of 
posterior bottom portion (posterior edge portion) centered on the V shaped- 
mountain or groove of the edge surface on which the V shape processing or groove 
processing is caixied out, tX) a width larger than the width of the anterior bottom 
portion (anterior edge portion) by a constant proportion is a second setting method. 

If the chamfering width by the second setting method is large than the 
- setting width of the first setting method, the first setting method is prioritized over 
the second setting method to foUow the setting width by the first setting method, if 



-30- 



the chamferirig width by the second setting method is less than the setting width 
of the first setting method, the second setting method is prioritizied over the first 
setting method to follow the setting width by the second setting method and to set 
the chamfering width to the. setting width by the first setting method. 

For example, when the setting width of the first setting method is 2.0 mm, 
the settibag position of the mountain of V shape or groove is a position of 30% of the 
entire width of the edge surface Srom the fix)nt side, a proportion of the width of the 
posterior bottom (posterior edge portion) to the width of the anterior bottom 
(anterior edge portion) is 1 : 1, the variation in the position of the mountain or 
groove of the V shape and the width of the posterior bottom (posterior edge 
portion) in variation of the edge width in a range of 3- 0 mm to 8.0 mm is shown in 
Fig. 15, 

It is possible to realize the chamfering processing of the eyeglass lens in 
which the thickness of the edge surface is not appealing and whose appearance is 
good, throu^oiit the entire periphery of the eyeglass lens, as the wearer of the 
eyeglasses hopes, and a strength for supporting a wire frame such as the NYLOL 
(registered trade mark) is sufficient, by setting the chamfering width of the edge 
surface so that each of the width of the anterior bottom, the width of the posterior 
bottom and the chamfering width of the edge surface becomes the optimum 
balanced si^e, as shown in Fig. 14; 

In other words, the setting method of Vidth of surface", ""width of ear side'', 
'Vange of ear side'', "Svidth of nose side", '^ge of nose side** and so on is according 
to the first setting method, whereas, for example, the display of *TYont: 1.3", 
TEdge: 6.9", "remaining width: 2.9" and so on is according to the second setting 
xnethod. An eclectic setting method of the first and second setting methods is 
executed in order to use eflFectively their setting methods. 
B. Processing of V or Flat shape 
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If the processing of the V shape or flat is executed, the *leflf switch 6b is 
pressed again to start the processing. 

The arithmetic control circmt 40 controls the drive motor 47d to rotate the 
grinding wheel 11, on the other hand, controls normal or reverse rotation of the 
drive motor 47a based on the lens shape information ( 0 i p i) to move upward and 
downward the not shown carriage and then to move upward and downward the 
front end of the carriage every the angle 6 i, whereby, moving upward and 
downward the lens rotating shafts 9 and 10 and the eyeglass lens ML, so that the 
center distance between the lens rotating shafts 9 and 10, and the shaft 12 of the 
grinding wheel becomes **a radius of the grinding wheel plus ( O radius vector p 
every the angle 0i. Thereby, the eyeglass lens ML is roughly processed by the 
grinding wheel 11 based on the lens shape information ( 0 i p i ) . 

Thereafter, if the **charafering^ is set other than "without" by operation of 
the functional key F4 at the time of the lay out, the measurement of the lens shape 
is executed. 

The arithmetic control circuit 40 controls each of the drive motors 47a and 
47d, similarly as the above based on the lens shape information ( 0 i p i ) to process 
the mountain Y of the V shape at the edge end on the peripheral edge of the 
eyeglass lens ML roughly ground on each of the lens shapes LL and LR, by means 
of the wheel lib for processing the V shape in the grinding wheel 11. In case of 
the flat processing, the processing for grinding is carried out by a planar portion of 
the wheel. 

At this time, the arithmetic control drcoit 40 controls the drive motor 47b 
moving rightward and leftward the carriage based on the V shape positional data 
which is previously set, so that the V shape processing is formed on the edge end of 
the eyeglass lens ML roughly groxxnd into the lens shape. In the planar 
processing, the edge positional data of the front surface of the lens are used as the 
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V shape positional data* The V shape positional data or firont edge positional 
data are acquired from the refractive surface positional data in the axial direction 
of the measuring shaft 19c in a position corresponding to the lens shape 
information ( 0 i pi) of the anterior reCractive suiiace fa or the posterior refractive 
surface fb of the eyeglass lens ML obtained in measuring the edge thickness of the 
eyeglass lens ML (see Fig. 13). For example, the positional data of a portion 
positioned, in a direction of the edge thickness by a predetemuned position from 
the refractive surface positional data of the anterior refractive surface fa or 
posterior refractive surface fb based on the lens shape information ( 0 i p i ) are the 

V shape positional data. Such the positional data for the processing of the V 
shape.can be acquired by a weU Imown method 

C: Processing of groove 

If whichever of the ''groove forming (thiny, "groove forming (middley* and 
"groove forming (thick)" is selected by operation of the ftmctional key F3 at the 
time of the lay out, the processing for the jgroove forming is iexecuted. 

The arithmetic control circuit 40 controls the drive motor 47f to rotate the 
shaft 15 for chamfering or forming the groove, integral with the grinding wheels 
13 and 14 for chamfering, the groove forming cutter 17 and so on, while, controls 
the drive motor 47e based on the setting conditions of the special chamfering as 
described in the above (2) or (4) to swing upward and downward the swinging arm 
16 so that the a wire groove 38 whose end surface is opened, is ground on the edge 
end of the eyeglass lens JVIL roughly ground into each of the lens shapes LL and 
LR by means of the groove forming cutter 17. 

In this case, the wire groove 38 is formed at a position at which the frtjnt 
edge portion F of a predetermined width is obtained in a direction of the edge 
thickness of the eyeglass lens ML from the anterior refi^active surface fa of the 
eyeglass lens ML as shown in Fig. 13. The front edge portion F of the 
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predeterzmned width is 1.3 icua, for example. A reason for setting the front edge 
portion F of the predetermined width is for securing a required minimmn strength 
to prevent a forward portion of the wire groove 38 in the eyeglass lens ML from 
dropping out when processing the wire groove 38 on the edge end of the eyeglass 
lens ML by the groove foixoing cutter 17, Moreover, another reason for setting 
the front edge portion F of the predetermined width is to for preventing the front 
edge portion F from dropping out, when a force is applied to the front edge portion 
F in a state that the eye^ass lens is supported by the wire frame by disposing the 
wire frame such as the NYLOL (registered trade mark) in the wire groove 38. 

In addition, although the required nunimum strength of the front edge 
portion F is secured as 1.3 ram, for example, the strength is not limited to the 
numeric value, necessarily. The front edge portion F may be large than 1.3 nun. 

Of course, a width of the frx)nt edge portion F is changed pursuant to a 
material and so on of the eyeglass lens. 
D. Processing for chamfering 

At the tune of the lay out, if "chamfering^ is set other than *Svithout" by 
the jEunctional key F4, the processing for chamfering is cairied out. The 
arithmetic control drcait 40 controls the drive motor 47f to rotate the shaft 15 for 
chamfering or forming the groove, integral with the grinding wheels 13 and 14 for 
chamfering, the groove forming cutter 17 and so on, while, controls the drive motor 
47e based on the setting conditions of the special chamfering as described in the 
above (2) or (4) to swing upward and downward the swinging arm 16 so that the 
processing for chamfering is carried out on the eyeglass lens ML by the grinding 
wheels 13 and 14 for chamfering. The chamfering processing is executed on the 
anterior refractive sinrface fr of the eyeglass lens ML and comers of the eyeglass 
lens ML and the edge end. At this time, if "C. groove processing" is carried out, 
because the control of oscillatton of the swinging arm 16 by the drive motor 47e is 
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not required, the control of oscillation is not carried out, and the chamfering 
processing by the grinding wheels 13 and 14 for chamfering is directly executed. 
(If the wire groove 38 is provided) 

For exaxnple, in the edge surface of the eyeglass tens ML, on which the groove is 
formed, a width of the back edge surface B centered on the wire groove 38 is set to 
become large than that of the fix)nt edge surface. In this case, as shown in Fig. 12, 
if the firont edge portion F is 1.3 mm, the renaaindng width Mw for chamfering is 
set to 2.9 mm in the processing for chamfering so as to enable the back edge 
portion B to have the width of 1.6 mm which is a size of 1.2 times of the front edge 
portion F. 

As a result, because it is possible to large the width of the back edge 
portion B than the front edge portion F and to process the chamfering throughout 
the entire peripheral edge of the lens shape of the eyeglass lens ML, it is possible 
to realize the chamfermg processing in which the thickness of the edge surface is 
appealing throughout the entire peripheral edge of the eyeglass lens ML. 
(If the moxmtain of the V shape is provided) 

In the V shape processing on which the mountain Y of the V shape is 
formed instead of the wire groove 38, it is possible to acqxxire the size of the 
chamfering width by computation by setting the width of the back edge portion B 
(back bottom portion) lar^ly than that of the front edge portion F (front bottom 
portion) centering on the mountain Y of the V shape and to form desired firont and 
back bottom portions by processing the chamfering in accordance with the 
obtained chamfering width. 

In this case, a method relating to the optimization of the widths of the 
frt)nt and back bottom portions or front and hack edge portions and the chamfering 
width of the edge surface is set as described above. 

As described above, the working processes of the setting of the layout, the 
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simuLation and the execution of processing, in tibe normal chamfexizig processing 
have been described. 

However, there may be a demand for desiring to realize a now how of a 
technical chamfering processing technology which has been carried out by hands 
of an operator in eyeglass workings, by changing the initial setting, and to carry 
out the chamfering processing finely . 

In such a case, it is necessary to change the initial display and the ixutial 
setting in the special chaxnfering, in addition to the working processes in the 
normal chamfering processing, 

(5) Initial display and setting of ""special" in the spedal chamfering 

By pressing the "menu" tab TB4 or the "screen"' switch 7a, as shown in Fig, 
19, a message 22' of "please select items" and selectijig menus 22 and 23 are 
displayed on the liquid crystal indicator 8, At this time, setting items of "setting 
1^, **setting 2", "adjustment", ^'maintenance'* and so on are displayed on the 
selecting menu 22, When selecting the "setting V by the Fl, setting items of 
"initial display of switches", "change of order of switches'', '^initial value of lay out", 
•^screen of display^, ''setting of layout inputting", "initial value of size", "initial value 
of special chamfeiing** and so on are displayed on the selecting menu 23. 

When selecting the "initial value of special chamfering^ from the selecting 
menu 23 by the F3, as shown in Fig. 17, messages 24* offsetting, initial value of 
special chamfering" and "please select items" and a selecting menu 24 are 
displayed on the liquid crystal indicator 8. At the time, selecting menus of 
^chamfering width (front side, others)", "chamfering width (ear side)", "chamfering 
range (ear side)", "chamfering width (nose side)", "chamfering range (nose side)" 
and so on are displayed on the selecting menu 24. For example, when selecting 
the "chamfering width (front side, others)" in the selecting menu 24, as shown in 
Fig. 19, messages 24a^ of "setting, initial value of special chamfering^, "please 
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select items and input numeric values by 1/ , "the setting range is 0.1mm to 1.0 
mm" and selecting menus 24a and 24b are displayed on the liquid crystal indicator 
8, At this time, selecting items of "chamfering (front siuface) mm'', **chamfering 
(others) mm", and so on are displayed on the selecting menu 24a. Moreover, 
selecting items of **1.0", ^^O.S" and so on are displayed on the selecting menu 24b as 
a range of setting of xmit (mm). Meanwhile, the unit is not limited to the setting 
range and a magmtude of any unit (mm) can be added as an item of the setting 
range. 

Moreover, for example, in a screen of setting the initial value of the special 
chamfering as shown in Fig, 17, when selecting the "chamfering (ear side)", as 
shown in Fig, 19, messages 24c' of "setting, initial value of special chamfering^, 
•"please select items and input numeric values by , *ilie setting range is 
chamfering width (p.lmm to 1*0 mm), range (10 to 90 %)" and selecting menus 24c 
and 24d are displayed on the liquid crystal indicator 8. At that time, selecting 
items for selecting materials of the eyeglass lens of "pla", liigb pla", ^'polyca"> 
"acryl" and so on the selecting menu 24c. Selecting items of "2.0", "2.0'', "2.0'', 
"2.0" and so on the selecting menu 24d, as a range of setting of unit (mm), it is 
possible to set the chamfering width of the edge end of the ear side of the eyeglass 
lens to 2.0 mm, for example. Here, the "pla" means a plastic lens, ;*high pla** 
means a high refiraictive plastic lens, "polyca" means polycarbonate, "acryF means 
an acryl resin. 

Furthermore, for example, in the screen of setting the initial value of the 
special chamfering as shown in Fig. 17, when selecting the ^'chamfering range (ear 
side)", as shown ia Fig. 20, the messages 24c' of "setting, initial value of special 
chamfering^, "please select items and input numeric values by , **the setting 
range is chamfering widths (0.1mm to 5.0 mm), ranges (10 to 90 %)", selecting 
menus 24e and 24f, and a preview screen 24g capable of checking the appearance 
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of chamferixig (especially, the chamfering of the edge end of the ear sideX when the 
eyeglass lenses for the right and left eyes are disposed laterally as they are viewed 
firom front, after the processing of chamfer, are displayed on the liquid crystal 
indicator 8. At this time, the selecting items for selecting materials of the 
eyeglass lens of the "pla", *liigh pla", "polyca'', "acryl" and so on are displayed on 
the selecting menu 24e. Selecting items of "80", "80", "80", "80" and so on are 
displayed on the selecting menu 24f as a range of setting unit (%) of the 
chamfering range of the edge end of the ear side of the eyeglass lens. 

Then, when selecting "execution" by pressing the fiinctiorial key F5, the 
aforementioned setting is completed and the screen of setting the layout is shown, 
as shown in Fig. 9. 

Although tihe initial setting of the "special" for the special chamfering as 
described above can be carried by pressing the "menu" tab TB4 or "screen" switch 
7a, the setting for the special chamfering may be carried out by pressing the 
functional key F4 corresponding to the functional displaying portion H4 in the 
layout screen as shown in Fig. 10, and by being selected from the popup menu 2V, 
as shown in FiglO. In this case, selecting contents of the chamfering positions of 
"without", "smaU" (front and backf, "special'', "ears (front and back)", "special^, 
"nose (front and back)", "special (fit>nt and back)", "small (back)", "special", "ears 
(bad<)", "special", "nose (back)", "special (back)" and so on are displayed on the 
popup menu 21'. In the displajong state, a color of each of the chamfering 
positions "without", "small" (frunt and backf, "special", "ears (front and back)", 
"special", "nose (front and back)", "special (front and back)", "small Ot)adk)", 
"special", "ears (back)" "special", "nose (back)", "special (back)" and so on is 
inversely displayed. The inversed displayed content is a chamfering position and 
displayed on the famctional displaying portion H4. In Fig. 10, the "small (front 
and back)" is displayed as a chamfering position. 
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As described above, it is possible to realize the chamfering processing of a 
good appearance that the wearer of the eyeglasses likes, without changing the 
setting values in the middle of processes of 'layout settiBg^-^ "simulatioa of 
chamfering processings-^ ^'chamfering proces^g^, which are normal workings of 
the chamfering processing, following to the change of the initial setting of the 
**special" of the special chamfering, and for example, without the edge surface of 
the eyeglass lens being abutted with holding fittings of the nose pad. Moreover, it 
is possible to reailize the now how of the technical chamfering processing 
technology that the worker in the eyeglass processing has earned out by hands 
and to execute the chamfering processing of the eyeglasses jfinely. 
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